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(incomplete repair) with schematic drawing and video, second was to report the clinical and
radiologic outcome of its consecutive cases with two year follow-up.
Material and Methods: From, March 2011 and November 2014, 991 patients were diagnosed as
rotator cuff tear and underwent repair in our hospital by a single surgeon (J.C.Y). Among them
large to massive were diagnosed in 212 cases. We evaluated 49 patients (average age of 62.6
years (range, 51-74 years) who had received “hybrid” repair among those large to massive tears.
The average postoperative follow-up MRI period was 5.5 months (range, 4.0~7.0 months). Func-
tional evaluation was performed at six months, one year and two years postoperatively. The med-
ical records of patients were reviewed to obtain available preoperative and postoperative PVAS,
FVAS, Constant, KSS, ASES scores. Patients also were measured a clinical examination to deter-
mine active range of motion (AROM) in forward flexion, abduction, and external rotation with
the arm at the side by a physician assistant. For the radiological evaluation, 49 patients were
evaluated for repaired tendon integrity on postoperative MRI (3.0-T Gyroscan Intera Achieva
scanner; Philips Medical Systems, Best, The Netherlands). Oblique coronal, oblique sagittal
and transverse views of T2-weighted images on MRI were used to classify postoperative cuff
integrity into 5 categories according to Sugaya et al. MRI findings were interpreted in a blinded
manner by 2 orthopedic fellowship-trained shoulder surgeons.
Results: Mean pain VAS score improved from 5.727 +/- 2.31 preoperatively to 1.773 +/- 1.97
postoperatively (P¼0.000); mean function VAS score improved from 5.091 +/- 1.87 preopera-
tively to 8.773 +/- 1.19 postoperatively (P¼0.000); mean ASES score improved from 39.227
+/- 19.38 preoperatively to 77.545 +/- 16.44 postoperatively (P¼0.000); mean Constant score
improved from 37.364 +/- 17.54 preoperatively to 66.5 +/- 16.19 postoperatively (P¼0.000);
mean KSS score improved from 45.318 +/- 17.44 preoperatively to 77.545 +/- 13.50 postoper-
atively (P¼0.000). However Results of postoperatively ROM were not significantly different
statistically from results of preoperatively ROM (P>0.05). The retear occurred in 10 patients
of 49 patients. Retear rate was recorded for 20%.
Discussion: The postoperative MRI at mean 5.5 months showed that even with incomplete
“hybrid” repair showed surprisingly high rate of continuity of the repaired tendon without retear.
This quite interesting, because theoretically the repair is incomplete and tendon-like materials
covering the GT might be scar tissue, nonetheless the continuity seems to be seen with type
I, II MRI view. Furthermore the clinical outcome showed marked improvement in the functional
scores. Recently, biomechanical studies have shown that the double-row (DR) repair procedure is
superior for improving the pressurized contact area and the mean pressure between the tendon
and footprint compared with the single-row (SR) repair procedure. Yet, there is still controversy
regarding the optimal management of large to massive rotator cuff tears. There are very few stud-
ies if not no study mentioning incomplete repair as one of the repair types in large to massive
rotator cuff tears. Previous literature defined incomplete repair as the supraspinatus tendon can-
not cover entire cartilage portion and resulting small defect of present after the operation. Partial
repair defined as repair with a substantial unrepaired defect that entailed moderate to extensive
exposure of the humeral head (>10 mm) after operation. It is quite often in large supraspinatus-
infraspinatus tendon tears the posterior portion of the torn cuff cover easily the original greater
tuberosity whereas the anterior more supraspinatus tendon cannot cover entirely if not at all and
need medialization of the footprint. We feel that these repair tendon to heal with some continuity
at 5 month postoperative MRI in approximately 80% of the patient. This is surprisingly high per-
centage healing and with good clinical outcome. Incomplete repair mentioned in our study also
utilizes this principle and performed DR repair for more mobile posterior portion to cover up the
GT footprint 2nd facet completely and SR repair for less mobile anterior portion, which is cover-
ing GT footprint 1st facet incompletely as 5mm medialized. We named this repair technique uti-
lizing both DR and SR repair methods described above as “Hybrid technique repair”.
Advantages of this technique are a capability of anatomical repair and the point that partial repair
can be converted into incomplete repair.
Conclusion: The arthroscopic incomplete repair (Hybrid-technique) showed satisfying clinical
trial outcomes for large to massive rotator cuff tear. We propose incomplete repair, providing
improvements in both pain and functional outcomes, as another repair management option for
large to massive rotator cuff tear.
http://dx.doi.org/10.1016/j.asmart.2016.07.150B0660
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Background: Anterior cruciate ligament (ACL) reconstruction has traditionally been performed
in young patients with functional instability. As the aging population continues to grow and the
number of elderly patients participating in sports activities has increased, it is important to deter-
mine if satisfactory outcomes of ACL reconstruction can be achieved in older adults. The pur-
pose of this study is to describe the clinical outcomes of ACL reconstruction in patients aged 60
years and older.
Material: Anatomical ACL reconstruction using autografts was performed in 15 patients over 60
years of age between June 2012 and April 2015. The patients were 9 males and 6 females, and
the mean age at surgery was 64.1 years (range, 60-73 years). The mean period from the initial
injury to surgery was 10.3 years (range, 0-40 years), and the mean postoperative follow-up timewas 15.3 months (range, 7e28 months). Twelve of 15 patients underwent double-bundle ACL
reconstruction using hamstring tendon, one underwent anteromedial bundle augmentation and
two underwent anatomic rectangular tunnel ACL reconstruction with bone-patellar tendon-
bone graft.
Method: All of the patients were preoperatively and postoperatively assessed with physical
examination (including range of motion, extensor muscle strength, pivot-shift test, and instru-
mented knee laxity measurement), the Lysholm Knee score, the scoring scale of the Japanese
Orthopedic Association for knee ligament injuries (JOA score), degenerative changes of standard
radiographs (graded according to the Kellgren-Lawrence radiologic classification of arthritis),
chondral or meniscal injury, and perioperative complications. A percentage of extensor muscle
strength of the surgically treated knee was established comparing the peak values of the surgi-
cally treated and non-involved knees. The chondral injury was graded by the surgeon based on
intraoperative findings using the International Cartilage Repair Society cartilage injury
classification.
Results: The most common mechanism of injury was sport-related in 9 patients (60%). 14
patients (93%) achieved full range of motion at final follow-up. The mean extensor muscle
strength postoperatively was 91.4% (range, 74-116%). Pivot-shift test was negative in 13 patients
(87%) and mild positive in two. The mean side-to-side difference on maximum manual arthro-
metric testing improved from 4.9 mm (range, 1-13 mm) preoperatively to 1.0 mm (range, 0-
3 mm) postoperatively. The mean postoperative Lysholm scores increased from 74.2 (range,
27-100) to 95.3 (range, 88-100) postoperatively, and the mean JOA scores improved from
62.4 (range, 22-91) to 93.5 (range, 73-100). Although 14 patients (93%) were found to have
more than Grade 2 articular cartilage lesion intraoperatively, the level of radiographic osteoar-
thritis at final follow-up became exacerbated in only one patient. Among 11 patients those
who were observed meniscal injury, five underwent partial meniscectomy and three underwent
meniscal repair. Ten of 15 patients (67%) returned to their preinjury level of sports performance.
There were three perioperative complications. One had a tibia fracture when the graft was fixed
using metal staples on the tibia intraoperatively, one had a transient ischemic attack postopera-
tively and one underwent additional arthroscopic surgery due to postoperative knee contracture.
No reinjury, revision surgery or infection was observed in any patients.
Discussion: Historically older patients with ACL rupture were treated conservatively and recom-
mended to modify their physical activities. Recently there are many reports of successful ACL
reconstructions for patients aged 40 years and older, and some reports concluded that the clinical
results in the middle-aged patients were comparable to those in the younger patients. However,
few studies have evaluated clinical outcomes of ACL reconstruction in patients older than 60
years of age. Our case series showed great improvements in the clinical scores of patients
over the age of 60 years with ACL ruptures who were treated with arthroscopic reconstruction.
The functional outcomes including range of motion, anteroposterior knee stability and extensor
muscle strength significantly improved in most patients. Pivot-shift test was negative in most
patients, and none of the patients experienced knee instability whatever their activities. All
patients in the present study had some kind of sports activities preoperatively, and 67% of the
patients returned to their preinjury sports levels. Regardless of the high incidence of observed
articular cartilage lesions intraoperatively, the level of radiographic osteoarthritis increased in
only one patient postoperatively. Complications occurred in 3 patients (20%), but no reinjury,
revision surgery or infection was observed in any patients. Although further follow-up is needed
to determine long-term efficacy, ACL reconstruction may be an effective solution even for older
patients with low functional demands.
Conclusion: Anatomical ACL reconstruction can provide satisfactory outcomes and restoration
of knee function for the patients aged 60 years and older.
http://dx.doi.org/10.1016/j.asmart.2016.07.151B0661
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Introduction: It has been reported that anterior cruciate ligament (ACL) deficiency causes ante-
rior tibial subluxation (ATS) to the femur. However, the factors affecting ATS associated with
ACL deficiency is unknown. Therefore, this study aimed to assess the factors affecting ATS
in ACL-deficient knees.
Methods: ATS to the femur was measured during maximum extension using fluoroscopy under
general anesthesia in 123 patients with unilateral ACL injuries. The true lateral view of the ACL-
deficient-knee and the contralateral normal knee was obtained for measurement. First, a line was
drawn from the peak anterior point (A) to the posterior point (B) of the medial tibial plateau.
Next, a line was drawn perpendicular to the first line (A-B) from the anterior point of the Blu-
mensaat’s line. The intersection of the two lines was defined as the point (C). A-C/A-B100 %
was defined as the ratio of ATS to the femur, and the side-to-side difference was evaluated. The
patients were divided into four groups: Group 1 included 31 patients who underwent ACL recon-
struction (ACLR) within 3 months after an injury. Group 2 included 46 patients who underwent
ACLR between 3 months and 6 months after an injury. Group 3 included 27 patients who under-
went ACLR between 6 months and 12 months after an injury. Group 4 included 19 patients who
underwent ACLR more than 12 months after an injury. To identify the factors affecting ATS,
following possible factors were assessed; (1) Time from injury to surgery (2) Medial meniscal
injury (3) Tibial posterior slope. One-way analysis of variance was used for the comparison.
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1, 2.37 %; Group 2, 3.59 %; Group 3, 5.95 %; and Group 4, 8.45 %. Groups 3 and 4 showed
significantly higher values than those of Groups 1 and 2. There was a positive correlation
between the ratio of ATS and the time from injury to surgery (r ¼ 0.52). The ratio of medial
meniscus injury was significantly higher in Group 4 (Group 1, 29.0 %; Group 2, 23.9 %; Group
3, 29.6 %; and Group 4, 52.6 %). The ratio of ATS in patients who had a medial meniscus injury
was significantly higher than that in the patients without medial meniscus injury (5.54 % vs 4.11
%; p < 0.001). There was no correlation between the ratio of ATS and the tibial posterior slope (r
¼ 0.07).
Conclusions: ATS in maximum extension increases with time in ACL-deficient knees. In addi-
tion, medial meniscus injuries exacerbated ATS associated with ACL deficiency and medial
meniscal injuries significantly increased 12 months after the ACL injury. Therefore, it is sug-
gested that ACL reconstruction should be performed within 6 months after an injury if surgeons
desire to avoid the abnormal tibiofemoral relationship in the sagittal plane at the time of the sur-
gery or at least within 12 months to avoid a complication of medial meniscal injuries.
http://dx.doi.org/10.1016/j.asmart.2016.07.152B0663
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Introduction: Recently techniques have been developed to increase graft diameter in hamstring
ACL reconstruction with the hope to decrease graft failure. To date there is limited evidence to
show that a smaller graft diameter results in a higher ACL failure rate
Method: The factors for failure in 1480 consecutive single surgeon hamstring ACL reconstruc-
tions were evaluated prospectively. Patients were followed for 2-15 years.A multivariate analysis
was peformed which looked at graft size, age, sex, time to surgery, meniscal integrity, meniscal
repair and ACL graft placement to determine whether graft diameter matters in determining the
failure of hamstring ACL reconstruction.
Results: Graft diameters ranged from 6-10mm. The mean graft diameter for all patients was
7.75mm.
83 ACL reconstructions failed. The mean size of graft failures was 7.55mm
ACL reconstructions that failed had a significantly smaller hamstring graft diameter p¼0.001
The Hazard Ratio for a smaller diameter graft is 0.517 p¼<0.0001
For every 1mm decrease in graft diameter there is a 48.3% higher chance of failure
The multivariate analysis showed a hazard ratio of 0.543 p¼0.002
For every 1mm decrease in graft diameter there is a 45.7% higher chance of failure
If the graft  7.5mm the failure rate is 7.6%
If the graft 8mm the failure rate is 3.8%
Conclusion: Smaller diameter hamstring grafts do have a higher failure rate. Grafts  7.5mm
had twice the failure rate of grafts 8mm Using a multivariate analysis for every 1mm decrease
in graft diameter there is a 45.7% higher chance of failure.
http://dx.doi.org/10.1016/j.asmart.2016.07.153B0664
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Introduction: Treatment of the young patient with medial compartment arthritis and a PCL defi-
cient knee is a complex problem. This study evaluates the efficacy and survival of theanteromedial opening wedge osteotomy for PCL deficient knees with medial and patellofemoral
compartment degenerative changes.
Methods: Twenty two patients have undergone an anteromedial opening wedge high tibial
osteotomy for the PCL deficient varus knee. Patients were evaluated prospectively pre-opera-
tively and at one five, ten and fifteen years post surgery by visual analogue pain scores and patel-
lofemoral pain scores, subjective IKDC, WOMAC and SF-36. Radiographic evaluation to
determine correction in the coronal plane and the degree of slope increase was performed at
one-year post surgery. Patients have been followed from 8-15 years e mean 12 years.
Results: All patients reported and improvement in PCL instability. There was a significant
improvement in visual analogue pain and patellofemoral pain scores, subjective IKDC, WOMAC
and SF-36 and overall knee function at one five, ten and fifteen years. Two patients have been
converted to a TKA at 9 & 11 years. The survival at 10 years is 95%.
Conclusion: This technique shows encouraging mid to long term results for a complex problem
with a 95% ten year survival and a significant and sustainable improvement in pain scores,
WOMAC, IKDC & SF 36.
http://dx.doi.org/10.1016/j.asmart.2016.07.154B0668
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Background: Avulsion fractures of the posterior cruciate ligament (PCL) from the tibia need
surgical intervention. Open reduction and internal fixation with cannulated screw has extensive
soft tissue damage and difficulties in screw removal. Arthroscopically assisted fixation techni-
ques from literatures were variance and the results were not consistency. This study is to retro-
spectively evaluate the clinical results of arthroscopically assisted reduction and wire loop
fixation of avulsion fractures of the PCL from the tibia.
Material and method: June 2009 to March 2015, 15 patients with PCL tibia insertion avulsion
fracture underwent arthroscopic reduction and modified figure eight wire loop fixation. The
mean age was 30.8 years. The mean period between the injury and operation was 9.5 days. Sur-
gical technique: Spinal anesthesia, supine position with knee in 90 degree of flexion. Apart from
anterolateral and anteromedial portals, a posteromedial portal was established routinely. After
resection of posterior septum, two parallel 2.5 mm tibial tunnel were created by using the pos-
terior cruciate ligament tibial tunnel drill guide. The locations of tunnels were separated and
inferior to the fracture fragment; A 1.6mm wire was passed in front of the ligament-bone junc-
tion of PCL avulsion fragment, the two ends of wire crossed the surface of the avulsion frag-
ment, then passed into tibia tunnels respectively, tightened the wire in the anterior cortex of
tibia. Muscle excise and range of movement training started immediately after surgery, however,
the full weight bearing only allowed after 6-weeks. The post-operation stress x-ray, posterior
drawer test and IKDC Score were used to evaluate objective and subjective improvements.
Results: No surgical complications were noticed. 13 patients underwent review, the mean fol-
low-up period was 22.3 months. No objective PCL laxity was noticed from the post-operation
stress X-ray. 1 out of 13 patients had occasional residual pain but no need regular pain killers
and resolved within 6 months. 12 out of 13 patients regained full range of motion at 8th
week. One got limited motion within 3 months but regained full range at 6 months. All had neg-
ative posterior drawer test. Mean IKDC score was 67.5. 9 out of 13 patients had wire removal.
All patients rated themselves returned to pre-injury functional level.
Discussion: Although several techniques had been used to treat the avulsion fracture of PCL
from the tibia, such as screw, sutures, wires, however, for the small and comminuted PCL
bony fragments remained difficulties in fixation. Our technique adopts the figure eight wire
loop in which the small and comminute PCL avulsion fragments can be pressed down and
hold in place by the loop. The wire loop was sitting in front of the PCL ligament and bony frag-
ment junction. The stiffness property of wire can sustain the tension as long as the wire was
tightened. The clinical follow up showed no loosening of fixation and no cutting out of wire
through the bony fragments.
Conclusion: Arthroscopically assisted wire loop fixation of avulsion fractures of PCL from the
tibia can achieve satisfactory clinical results during the long-term follow-up in terms of the range
of motion and knee stability.
http://dx.doi.org/10.1016/j.asmart.2016.07.155B0672
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Purpose: Surgical techniques that have been described for the operative fixation of an unstable
osteochondritis dissecans (OCD) lesion in the knee are various and with different outcomes and
none of them were totally successful. We report the results of a new fixation technique for unsta-
ble OCD lesions using arthroscopic autogenous osteochondral grafting (mosaicplasty).
Methods: Sixteen patients with OCD lesions (10 International Cartilage
Repair Society [ICRS] OCD type II, 6 ICRS OCD type III, underwent autogenous osteochondral
grafting after a coarse of unsuccessful conservative treatment.
